10
.0 Hz, H-23), and 5.29 (1H, m, H-16), which is also lowershifted by 0.80 ppm by comparing with that of esculeogenin A. The lower shifts of H 3 -21 and H-16 suggested that they are close to the C-23 hydroxyl group, therefore, the configuration at C-22 could be estimated as 22bN, that is 22R. This conclusion was also supported by the chemical shift at C-20. 4) In 22aN-spirosolane derivatives, the C-20 signals appeared around d 35.0, while in 22bN-series (C-22R), it occurred around d 43.0. Isoesculeogenin A (1) appeared at d 44.1, suggesting the configuration at C-22 to be C-22bN (C-22R). The hydroxyl group at C-23 was estimated as equatorial, namely C-23R, based on the coupling constant of H-23 (1H, dd, Jϭ3.0, 10.0 Hz, at d 4.27). Moreover, the C-27-hydroxymethyl group was also judged to be equatorial, C-25S, from the evidence of the coupling pattern of the C-26 methylene protons at d 3.17 (2H, m, H 2 -26), which were apparently different from those [1H, d, Jϭ11.0 Hz, Hax-26, at d 3.05 and 1H, dd, Jϭ3.4, 11.0 Hz, Heq-26, at d 3.34] of esculeogenin A. Other carbon signals were coincident with those at C-1-14 of esculeogenin A. Consequently, the structure of 1 was (5a,22R,23R,25S)-3b,23,27-trihydroxyspirosolane.
Next, esculeogenin B (2) was obtained by enzymic hydrolysis; that is, firstly esculeoside B was enzymic-hydrolyzed with tomatinase 5) to give a prosapogen (4), which was subsequently subjected to an analogous enzymic hydrolysis with b-glucosidase to provide a sapogenol, named as esculeogenin B (2) Fig. 2 , and the occurrence of the hemiketal carbon function conclusively characterized a novel sapogenol moiety, which has a rare natural product, solanocapsine-type framework. 6, 7) Next, NOESY led to the assignments of the configurations at C-22 and C-23. Namely, the observation of NOESY between H-20 and H-22, and between H-26 and H-22 revealed the configurations of both H-20 and H-22 to be cis-correlation. The configuration of the hydroxymethyl group at C-25 was also deduced to be equatorial on the basis of the coupling constants of H 2 -26 signals at d 3.02 (1H, t-like, Jϭ12.1 Hz, Hax-26), 3.30 (1H, br d, Jϭ12.1 Hz, Heq-26). The configuration of the hydroxyl group at C-23 was estimated as a-axial based on the fact that H 3 -21 signals shifted toward a lower field at d 1.67 in a 1,3-diaxial correlation with the C-23-OH group. Consequently, the structure of 2 could be represented as (5a ,22S,23R,25S)-22,26-epimino-16b ,23-epoxy-3b ,23,27-trihydroxycholestane.
Experimental
General Procedure Melting points were determined on a Yanagimoto micromelting point apparatus without correction. Optical rotations were measured on a JASCO DIP-1000 KUY digital polarimeter (lϭ0.5). NMR spectra were measured in pyridine-d 5 on a JEOL a-500 spectrometer and chemical shifts were referenced to TMS. HR-EI-MS were obtained with a JEOL JMS-MS-700 spectrometer. Column chromatography was carried out with silica gel 60 (0.063-0.200 mm, Merck), Diaion HP-20P (Mitsubishi Chemical Industries Co., Ltd.) and Chromatorex ODS (Fuji Silysia Chemical Co., Ltd.), and TLC was performed on a precoated silica gel 60 F 254 (Merck) and RP-18 F 254 S (Merck), and detected by spraying with 10% H 2 SO 4 in 50% MeOH, followed by heating on a hot plate. The HPLC system consisted of a pump (Hitachi C-6000), detector (JASCO 830-RI), column [Kanto Chem. Co. Mightysil RP-18GP 250-4.6 (5mm)], and mobile phase (60% MeOH; flow rate, 0.8 ml/min.).
Isolation of Lycoperoside F (3) Meddy Red tomatoes (762 g) were smashed in water and then filtered to give a filtrate, which was passed through Diaion HP-20P and eluted with water and then MeOH. The MeOH eluate (1.42 g) was chromatographed on ODS with a 40% MeOH-60% MeOH-MeOH gradient to give three fractions. A part (23 mg) of fraction 3 (320.8 mg) was subjected to HPLC to provide esculeoside A (5 mg) and lycoperoside F (3, 9 mg) Isoesculeogenin A (1) After lycoperoside F (3, 124 mg) was hydrolyzed with 2 N HCl (3 ml), the reaction mixture was extracted with AcOEt. The organic layer was evaporated in vacuo to afford a residue which was purified by silica gel column chromatography with CHCl 3 -MeOH-waterϭ9 : 1 : 0.1 to give isoesculeogenin A (1, 9 mg). 
